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The invention relates to stable, liquid suspensions containing a dipeptide sweetener in water as well as an agent which keeps the 
suspension liquid, the dipeptide sweetener being a sweetening salt of an aspartic acid-based dipeptide sweetener and a derivative of a 
sweetening acid, and the agent used to keep the suspension liquid a component chosen from the group of water-soluble, modified or 
non-modified polysaccharides or proteins, lipids, sulphonates and phosph(on)ates with surfactant properties at a pH of 3.5 or tower. The 
invention also relates to a process for the preparation of such suspensions, the sweetening salt, prepared in situ or otherwise, and the other 
component being mixed thoroughly and intensively. 
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STABLE StTSPENSTfttJ S CONTATMING DTPEPTTTVR 

SWEETENER IN WATFP. 
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The invention relates to stable, liquid suspen- 
sions containing a dipeptide sweetener in water as well as 
an agent which keeps the suspension liquid, and to a 
process for the preparation of such suspensions. 

Within the scope of the present patent applica- 
tion the term suspension refers to a liquid system in 
which solid particles, often of very small size, are 
15 dispersed throughout the liquid medium under normal 

conditions of temperature and pressure. The suspension can 
be called stable if the solid particles are dispersed 
therein more or less homogeneously through the entire 
liquid medium and remain thus during a sufficiently long 
time, i.e. for at least 7 days if the suspension is left 
alone. The suspensions are called liquid if they have a 
viscosity of 1500 mPas or less, measured at a shear stress 
of 45 1/sec. The present invention therefore relates to 
stable, liquid suspensions having a viscosity of at most 
1500 mPas, measured at a shear stress of 45 1/sec. 

Stable, liquid suspensions of a dipeptide 
sweetener in water, viz. suspensions in water of aspar- 
tame, in aspartame concentrations of from 10% to 70% by 
weight, in the presence of an agent which keeps the 
30 suspension liquid, are disclosed by WO-95/15697. The 

aspartame is present in the form of very small particles, 
and the agent used to keep the suspension liquid is a 
thickening nutrient polymer, hydrocolloid or gum, option- 
ally in the presence of an emulsifier or a humectant. Such 
35 suspensions have recently become commercially available, 
to be precise under the tradename NutraSweet Custom 
Liquid*. In the patent application in question it is also 
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ZiT' " deta11 ' ot salts «- -t«l 

rrrn, aspaitaB ° as disci ° sGa - <• *• <>»^. * 
"rr ■ ,i31 ' os " s " 4 ' 439 "' 60 ' 029. 7oi. y 

DS-A-3.71 4 .139. ns-A-4.031,25, and re . A . 4 . 448 n , „ o 

^ i:;::; t :vr actuai pieparation ° f 

s or such salts and metal complexes, nor anv 
indications concerning y 
solely with susllT P'°P««e.. WO-95/15697 deals 

exy with suspensions of aspartame in water Th« ^ 

o MM. suspensions of aspartame in water n ™ t ^ 
for applications i„ the soft drinks industry. ^ 

; : e UCh " dUSti " 9 a " d lo - <* product, when sof! dr n f 
are being prepared, by making available a rapidly 

ZlTtZ 1 :: «* Pumpable for* of 

chemical stability and physical stability of the 

zzzz :: e iat r £ ° r * ° £ -r.i»«„ 

staMU y o he " t *» lle " t «. - suspension 

tabiuty. other forms of stability will, where applic- 

able, i„ eaoh case be designated separately 

present JTi'V' ° We " tm '" ln "» *"<>° °* the 

present application refers to products having a sweeteni™ 

power . hich is many dozens of times stronger than Zl of 

-gar . and which are composed of amino acids or am Z acid 

denv.t.vea linked via a peptide bond. The best-Rnown 

ester, her?"!:;"'" 8 '"^'^^-WU-nin. methyl 
ester), hereinafter also referred to as AP«. is a 

^peptide sweetener having a sweetening force which is 
approximately 200 times t-ha*- 

as an i„«-n sucrose. Aspartame is used 

as an intense sweetener in many applications, given its 
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good organoleptic properties and low-calory character. 
Aspartame is widely used, inter alia, in soft drinks. 

Al i tame ( L-a-aspar tyl-N- (2 , 2 , 4 , 4-tetraraethyl-3- 
thietanyl)-D-alanine amine hydrate), hereinafter sometimes 
5 referred to as ALI , is a dipeptide sweetener having a 

sweetening power which is approximately 2000 times that of 
sucrose. 

Dipeptide sweeteners such as aspartame in solu- 
tion are known to be susceptible to decomposition even at 

10 ambient temperature and, as a matter of fact, even in the 
dry state at greatly elevated temperatures. Decomposition 
of aspartame takes place, inter alia, via hydrolysis of 
the ester function, with the formation of a-L-aspar tyl-L- 
phenylalanine (hereinafter sometimes referred to as AP) 

15 and via an internal ring closure reaction thereof, with 

the formation of 3-car boxymethyl-6-benzyl-2 , 5-dioxopiper- 
azine (diketopiperazine; hereinafter to be referred to as 
DKP). In the case of the suspension of aspartame in water 
according to WO-95/15697 a fraction of the aspartame 

20 present therein, said fraction amounting, depending on the 
temperature and other conditions, to approximately 0.7 to 
1*2 wt% of the total weight of the suspension, will be 
dissolved. It is that dissolved amount of aspartame, in 
particular, but to a lesser extent also that amount of 

25 aspartame present in the solid state which is saturated in 
terms of moisture content, which is sensitive to 
decomposition, thus limiting the shelf-life of the 
suspensions in terms of the acceptable level of impurities 
or formation of by-products (i.e. in terms of chemical 

30 changes). On top of this it is also possible for the 

quality of the suspension to deteriorate as a result of 
bacteriological and/or microbiological processes. All this 
affects the duration of the period during which the 
suspensions can be kept in an acceptable condition, the 
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cheT ? Shel£ - U£9 ' » hich - '<™<ny determined by 
chenucal and microbiolooical stabUitv. Since the suspen- 
sions according to the prior art have , pH of appro*! 
mately 4 or higher (up to neutral > -k PP™xi 
excel i Pn , ok! neutral), they represent an 

excellent substrate rorfa^i,, • * 

^ te ' certa mly if no preservatives are 

undLi m 9r ° Wth ° f which is 

undesirable m conjunction with the intended appl ications 
for foodstuffs. The shelf-i ife of tho c a PPHcations 
reduced hm-h k • suspensions is thus 

reduced both by microbiological (bacteriological) con- 
tamination which may arise and by the fall in th 
tame level and thus a fall in 7* 3SPar- 

sweetening .0 * ef£ectiv e amount of 

sweetening power per amount in terms of weight of the 

Product. The effective shelf-li fe of such suspension 
Preset, will therefore, as a rule, not exceed ap xi - 
-tely 3 months, and will be even less if storagl takes 
P ace under conditions warmer than room temperal^ 
(tropical countries^ ^u:^ . 

shelf-lif 6 ' - ! * considered inadequate: a 

shelf ixfe of at least 6 months (at 2 0 o C , is called for 

There was therefore a need for stable, liauid' 
suspensions to be provided which contain a dipept III 
sweetener in water and which also contain an agent which 
keeps the suspension liquid h avo a 1 

are a i en ! "Quid, have a longer shelf-li fe and 

are also less sensitive to microbiological or bacterio- 
logical contamination arising. 

provided foTtL" 3 alS ° 3 ^ 3 Simple Pr ° CeSS t0 b * 
oil: I J P re P«ation of such suspensions. More- 

over, the suspensions should also have an adequate 
suspension stability, within the context of the present 
invention, the suspension stabin*-« • ./ present 

if f . pension stability is considered adequate 

if it concerns a suspension which 

(i) keeps for at least 7 days in li quid (i . e . 

viscosity < isoo mPas, measured at a shear 
stress of 45 i/ seC ), homogeneous form without 
settling of the solids present and without the 
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formation of a foam layer and/or clear 
supernatant/ and 
(ii) can, if after that period such settling out has 

nevertheless taken place, be reconverted, in a 
simple manner, into the original homogeneous 
suspension. 

Surprisingly, stable, liquid suspensions 
containing a dipeptide sweetener in water as well as an 
agent which keeps the suspension liquid have now become 
available, in which the dipeptide sweetener is a 
sweetening salt of an aspartic acid-based dipeptide 
sweetener and a derivative of a sweetening acid and in 
which the agent used to keep the suspension liquid is a 
component chosen from the group of water-soluble, modified 
15 or non-modified polysaccharides or proteins, lipids, 

sulphonates and phosph(on)ates with surfactant properties 
at a pH of 3.5 or lower. The stable, liquid suspensions 
according to the invention have a good shelf-life and are 
not susceptible or hardly susceptible to microbiological 
or bacteriological contamination arising, while at all 
times during their shelf-life they provide a high 
effective level of sweetening power per amount in terms of 
weight of the suspension. With respect to their required 
suspension stability they amply meet the conditions set 
25 hereinabove. 

Sweetening salts of an aspartic acid-based 
dipeptide sweetener and a derivative of a sweetening acid 
as meant here are described in CA-A-1027113 and 
ES-A-8604766 and also in the Belgian Patent Application 
30 No. 9500836, unpublished at the priority date of the 

present invention (which inter alia led to EP-A-0768041) . 
Derivatives of sweetening acids as meant here are 
(derivatives of) organic acids corresponding to an intense 
sweetener which is not derived from aspartic acid. From 
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not a single of fche documents ment . 

can it be deduced nr ppAlcatlo "s being demonstrated, 

-~ - ^::r; t :r::: P :::L::: d s — * — 

are: salts of asoartam* suspensions 

aspartame ( APM) or alitame (ALU „s m 
acesulphamic acid (i e tho ar ., , (ALI> Wltn 

• ne acid fr °n» which Ace-* ie 

derived* ... : 4. k . . Bce-R is 

vea '' with saccharinic arin *i •> 
3<2H)-one-l. 1 - dioxid6 , ° ; a ' 2 - ben *- is «»ia 2 ol- 

and acesulnhami. , . salt of aspartame 

av -**suipnamic acid. herBinaf*«. _ 
as apm Hereinafter sometimes referred to " 

as APM- Ace or as the APM-Ace salt; suitable ■ 
lar. is the exceptionally stable Q " PattiCU - 

obtained i„ the solid s ate accLd SC ° PiC Pr0dUCt 38 

the Belgian Paten, 1 V accordl ^ to the process of 

the priLlty late o^ 1Cati ° n "°' 95 °° 836 ' at 

Process IsLT inventio - I» said 

Process, aspartame and a salt of aee,,,,^, . 

allowed to react in a „ acesulphamic acid are 

react m an aqueous medium in the nr «« 
strong acid and the APM-Ace formed is ui^T °' 3 

reaction mixture. isolated from the 

That the suspensions accordino t« • 
instance, because if sweetenino salK, 

«- use e :r::: k s a ;: :::: — - 

Aeneous, as ^ 'L^ ™ °" 
WO-95/156Q7 according to the teaching of 

« 95/15697, does not have a beneficial effect th< • 
demonstrated irrefut*hi„ * e«ect. This is 

included in -h * 6 Com P ara tive examples 

included m the experimental section 

WO-95/15697 recommends the following list of 
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nutrient polymers, hydrocolloids or gums having a 
thickening effect: sodium carboxymethyl cellulose, extract 
from brown algae, gum arable, carrageenin, xaaithan gum, 
guar seed flour, hydroxypropylmethyl cellulose (HPMC), 
pectin, locust bean flour, sodium alginate, propylene 
glycol alginate, caramel and mixtures thereof. According 
to the findings of the present inventors the products 
mentioned here and in particular the products whose use is 
described in the examples of the said patent application 
are not or are hardly satisfactory when stable suspensions 
according to the invention are prepared, although in the 
said patent application they are indeed recommended as 
agents to obtain liquid suspensions of many aspartame 
salts and metal complexes other than the sweetening salts 
15 thereof to be used according to the present invention, it 
should be noted in this context that with respect to the 
pH of the suspensions obtained of the sweetening salts to 
be used within the context of the present invention and to 
the pH of suspensions obtained of salts as meant in 
20 -WO-95/15697, respectively, there are no essential 
differences. 

The effect of the agents used in WO-95/15697 to 
keep the suspension liquid is ascribed, in the said patent 
application, to the fact that foaming in the course of the 
25 preparation of aspartame suspensions is prevented. In 
contrast thereto, if, for example, sodium carboxymethyl 
cellulose (CMC) is used in (attempts to carry out) the 
preparation of suspensions of the salt of, for example, 
aspartame and acesulphamic acid, the APM-Ace salt, is 
used, very strong foaming occurs. Other agents, for 
example xanthan gum, in (attempts to carry out) the 
preparation of suspensions of the APM-Ace salt give rise 
to the formation of sediment and a separate water phase. 
Thus, in not a single case was a stable suspension found 
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for the sweetening salts of, for eMB ,ni Q 

a l i( ,. no ... * ' cor sample, aspartame and 

alltame. with the derivatives of sweetenin9 ^.^ 

It has now been found hw • 

sweetener and a sweetening acid e »n k t3l P e P tl de 

i-e«x«g acid can, however, b© nh^in^ 
if a component is present, as an agent which keens t " 

-u.p-.ioo uouia, „ hich is chMen Uom th : h , o e u eps o he 

llTtVZ'J SUlph ° nates P>. 0S p h( on,ates with 

surfactant properties at a pH of 3.5 or lower 

Thus the agents in question are distinctly 
different from the agents used scinctiy 
in =f.K, sea a «ord ln , to th Brlot .„ 

in stable suspensions of dipeptide sweeteners jf £ 1 " 
other reason this is the case for . , 
(thicken!*,,, example, because the 

(thickening) agents mentioned in the prior art whi „ u 
the suspension liquid are oft™ > TOp 
examolo . eSS active (such as, for 

example, sodium carboxymethyl cellulose) at a oH h=! ! 
or because they are hydrolysed under such Indit 
as, for example, the products conta nlnf C ° ndltl °"= <="ch 
-compose in some other way, wZ" ^."T x~' " 
concentrations at which these agents are used, leads to 
significant effects in terms of surface activity 

-ified p::;:r:i:a:L:r:r:r;: r::r oi r- 

r r sph(on,ates with surfactant^ H s TTZT 
3-5 or !ower which can suitably be used in the stable 
suspension, within the context of the presen i IZ on 
lipid, such as, for example, (modified, lecithin! 

mono- I t, CellUlMei Pol'osxtrose, starch and 

:::: t ;t : d ".^h:: 1 ;::: 1 :: r ph,on,atMi 

r ch and mono-. " ^.^^r^T" 
Phosphate, and also oxidated forms of such lllZT, 
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dextrins; alkyl celluloses such as, for example, methyl 
cellulose or ethyl methyl cellulose; sucroglycer ides; 
(modified) polyethylene glycols; hydroxyalkyl-substituted 
celluloses such as, for example, hydroxymethyl cellulose, 
hydroxyethyl cellulose (HEC) , hydroxymethyl ethyl 
cellulose, hydroxypropyl ethyl cellulose, hydroxypropyl 
cellulose, hydroxybutyl cellulose, hydroxypropyl methyl 
cellulose; polyethylene oxide polymers and/or 
polypropylene oxide polymers; other phosph(on)ates and 
sulphonates with surfactant properties; or mixtures or 
combinations thereof; all such products being suitable if 
they are sufficiently surface-active at a pH of 3.5 or 
lower . 

Most of these products are commercially 
available in various qualities. It goes without saying 
that regarding the products to be employed in foodstuffs 
the acceptability customary for foodstuffs is observed. 

Particular preference is given to the use of 
hydroxyethyl cellulose (HEC), hydroxypropyl cellulose 
(HPC) , and gelatin or combinations thereof. 

The concentration at which said water-soluble, 
modified or non-modified polysaccharides or proteins, 
lipids, sulphonates and phosph(on)ates with surfactant 
properties at a pH of 3.5 or lower are used is not 
particularly critical, in general, but will as a rule be 
in the range from 0.001 to 2.0 wt% relative to the total 
weight of the suspension. Preferably said concentration is 
chosen to be in the range from 0.15 to 1.2 wt%. 

If required it is also possible for an antifoam- 
ing agent or emulsifier to be present in the suspensions 
according to the invention in a very low concentration, 
preferably less than 0.1 wt%. 

Besides, the results found according to the 
present invention are also surprising because, when the 
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sweetening salts as used within tho 
invention are eaploved, . i ^ ^ °! "* 
added via the sweete„i„ g salt "ll " ° £ dipeptide 
than would be present of the d in sol ^ion 

5 — ead of the ^ J^tlt ^ J" »' 
dipeptide itself had been th "£t ^ ^ 
•"lied in the art would certaini 5 ,Mltetl « 1 - ^ose 

a neater decree of instab ! T 3 eXPeCt 

suspensions of the Drs , 0 . 1S f ° Und in th * 

•» is confined. inter alia rT", Sl " ned in th ° 

»0- 95/l5697 WBece u a1 "' ^ ">e teaching of 

tl»« aspartame when used „ T' ^ W ? ' ""»• 
mountain-dispensed dr LVis s„ """" £ ° r 
« —position in connecto '° 3CCeler " ed 

- concentrations o£ the co „^ ^"""—t 

Studies on behalf nf 
shown that the .icrobiolo, ca TnlfT^ ^ 
stability of the 8weeten d/ ° r Penological 

20 sweetening salts used within *.k 

20 the P r e8 ant invention is excellent- SCOpe of 

in suspension. e * c *H*nt ln the solid state and 

The particle size rt f «-k 
"ithin the scope of the i«! °, "—t-nU, salts used 
the suspensions in q ZtZ P """»ion of 

» »" wax in general' "l . Z^""*" 1 ' 
swwtening salt with „ „ !? * m- The USB 0£ 

^antages\n ^ ™ * » < 350 „ offers 

tion of the suspensions Th e Slnpllclt1 ' ° £ ">e prepara- 
achieved if ti^ar" B eTtT """"^ " 
0 the range of < 100 „. By . 3aU is i„ 
Particle size of the svJL T Ch ° iCe ° £ thB 

s-Uled in the J ll ZllT T 
- * -Sited ^^Catr £U " h " 

9Mn " ty t0 * — • the scope of the 
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present invention, of the sweetening salts in the suspen- 
sions will in general be from 10 to 70 wt% (determined 
relative to the total weight of the suspension). Suspen- 
sions containing sweetening salt of an aspartic acid- 
based dipeptide sweetener and a derivative of a sweetening 
acid will preferably contain a level of sweetening salt in 
the range from 20 to 65 wt%, most preferably from 30 to 
60 wt%, because in that case the stablest suspensions 
(both in terms of suspension stability and also in terms 
of their chemical and microbiological or bacteriological 
stability) are obtained. All this is easily determined by 
those skilled in the art, depending on the type and 
quantity of the agent which is to be used in the 
suspension to keep the suspension liquid and which has 
surfactant properties at a pH of 3.5 or lower. 

Apart from the sweetening salts to be used 
according to the invention it is also possible for 
nutrient sugars and/or other sweeteners to be additionally 
present in the suspensions according to the invention. The 
following can be mentioned by way of example in this 
context: aspartame, alitame, acesulphame-K or other 
derivatives of acesulphamic acid, sacchari nates, 
cyclamates, glycyrrhizine, thaumatin, monelline, neo- 
hesperidinedihydrochalcone (in short NHDC) , sucralose, 
sorbitol, mannitol, xylitol, hydrogenated starch hydroly- 
sates, dextrins, maltitol, lactitol. isomalt, saccharose, 
dextrose, glucose syrups, fructose, fructose syrups and 
the like, or combinations thereof. Additionally, inorganic 
salt, for example of sodium, potassium, calcium or 
30 magnesium may be present. 

The preparation of stable suspensions according 
to the invention is relatively simple assuming a correct 
choice of the agents which keep the suspension liquid. 
Depending on the concentration used of the sweetening salt 
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of the dipeptide sweetener 

conjunction with the ^^112^^ '« 
liquid, a more or less stabll th * ~P— 1« 

the suspension ^imT rt "Tu *" """"^ 

conditions stated hereinabove s "» 

pending on the amounts usld \ t s I ir'^ 
to occur during the preparation o e s ' s .ns" 
(even in the case of Oreo,-...- suspensions and/or 

<or problems to ML^S " '•*•«*«•.> 

Processabili ty or I e m Tis " «" 

for those skilled in th. "^ertheless possible 

ea ln the art *-n f , 

a relatively sim m 0 ° d relevan t solutions in 

my simple manner, partlv in =.„ , 

instructions in the nra accordance with the 

in the present apolicaf i nr. *~ 

adding a small amount of an aL fll ^ 

an antifoaraing agent. 
The invention thus also rel.t., 
the preparation of stable liouH Processes for 

aipeptide sweetener in «. t £ 'iT"" "* ""^^ * 

*eeps the suspension li^ d """" an a9Mt 

in situ or otherwise "•««»■>» salt, prepared 

sweetener an T I V a llT^"^ 

thoroughly and intenl W ^ ll^ZT^ ^ 
fro. the group of ..ter-solun e I " J°^°-t chosen 
polysaccharides or proteins n',! " ""-"'""•a 

Phosph.on.ates wlth'su^ctan l^TTl"™ 

or lower. Said mivi„„ - "Perries at a pH of 3.5 

standard b^de" ^aV PUCS * — ° £ ' 

For th ° btainin 9 visions or suspensions. 

suspension: c o a^Ttr "* PtaP<,r " i '"' <* °» 
a»ount of the cj^^t?: l7T7 ^ " 
sweetener and a sweetenino T ! ^peptide 
accordance with thTT " *** 0btain ^ 

purpose. wl : n r izTtTzr**** avauabie £ °< ^ 

but preferabiv i„ Zl7T tl T 

< 100 urn is i, . „ . a Particle size of 

» is. in a first embodiment, introduced into water. 
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The sweetening salt may also be added in the form of a vet 
crystal cake or the like* The agent which keeps the 
desired suspension liquid may have previously been 
introduced into the water, but it may also be metered in 
5 after the addition of the sweetening salt. If required, an 
emulsifier is also added. All this preferably takes place 
at ambient temperature. The system obtained is then mixed 
thoroughly and intensively. Said mixing may occur by means 
of a standard blender for obtaining emulsions or 
10 suspensions. A highly suitable apparatus for the prepara- 
tion thereof is, for example, an Ultra-Thurax® blender 
{Janke & Kunkel GmbH) or a Microf luidizer* (Microf luidics 
Corporation). The agent which keeps the suspension liquid, 
i.e. the water-soluble, modified or non-modified 
15 polysaccharides or proteins, lipids, sulphonates and 

phosph(on)ates with surfactant properties at a pH of 3.5 
or lower may also be added to, and mixed with, the 
sweetening salt to be used, prior to the latter being 
metered into the water. It goes without saying that the 
20 metering sequence may also be reversed, as long as the 

ultimate mixing involved in the preparation of the suspen- 
sion is very intensive. In the course of the intensive 
mixing, the original particles of the sweetening salt are, 
if still necessary, further reduced in size. The particle 
25 size of the sweetening salt which remains present as a 
solid in the suspension will, as a rule, be less than 
20 pm. The temperature of the system may rise somewhat 
during the intensive mixing, for example up to 50 to 60°C, 
but that is not a problem since the system as a whole will 
be at such an elevated temperature only for a short time. 
Immediately after the preparation of the suspension the 
temperature, external cooling being applied if required, 
will drop back to ambient temperature. The suspensions 
thus obtained are suspension-stable for at least 7 days; 
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^ring that period they do not exhibit an 

foam layer or of a (partlv , . Mt any P r ^ence of a 

sediment. As soon ^ «.r phase or of 

mentation (settling of tH« ? dayS ' SOme sedi " 

> — clear ^ « 

converted back into a homogeneous stahl " M * 

simple shaking or stirrina ■««P»naion by 



15 



20 



25 



30 



' det »""e of a sweetening aci d are 1 "* * 

dUtin ' "» P»Pu.tton of the 1" ' Pai6d " SUU 
«™t the following are added/ ' In tM » 

— ing Se , UMCS a „ , tl t an ° thet ' in «* 
«- ^»d en, ptoduc ZZ a T'" a ° 00tdan " 
entity, equivalent thereto l dlPeE * ide « M » 

sweetening acld , OI \ h * ""^ basls - « * 

{ a derivative thor^f • 

««" « eouimolar amount of a stronT V" COmbina "<»> 
HC1. in that case an i'J ' a ° ld ' £ ° r e ""»M* 

material), and an *. the st «ting 

7 ana an agent which keen* t-h« 

" ShOUld «— in accoroance „ith the MSl ° a U9Uld ' 
invention. The system obtained il tt PIe3e,,t 
and intensively Sairt • " " U * d ta °« U ghl. 

standard blende" Pla *° * — • of' a 

or obtaxnmg emulsions or S u aDBnot 
In a thirrf sus Ponsions. 

suitabie a *»p££?^r ""^ U 
homogeneous - la £llst *j£ "» « «» ** be i iguid and 

»» «t«. m the presence or abs ' * V '° t °™ 
W in accor d ance " th ° h abSMCS °< «« 
"0-95/15697, which keen th. h atoned i„ 

system is th9I1 dlP " Dt " e suspension Ucuid. 

»olar term, to the dipeptlde " qUMtlt '' bivalent in 

«« (or a derivative til r neC ' °* 3 ««•»»■• 
equimoiar cuantity 0£ a I, ."""«•"« with an 

<*• « tong acid, fot ejtaBple 
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with an agent which keeps the suspension liquid such as is 
to be used in accordance with the present invention. The 
system obtained is then mixed thoroughly and intensively. 
Said mixing may take place by means of a standard blender 
5 for obtaining emulsions or suspensions. 

In-situ preparation as in the above-described 
second and third embodiment provides considerable economic 
advantages, inter alia as a result of a shorter 
preparation time starting from the dipeptide sweetener. 

10 Moreover, the third embodiment has the additional advan- 
tage that smaller particles are then formed, which leads 
to even stabler suspensions. 

The invention will hereinafter be illustrated 
with reference to a few examples and comparative examples 

15 without, however, being limited thereto in any sense. 

The sweetening salt, used in the suspensions 
studied, of aspartame and acesulphamic acid (hereinafter 
APM-Ace) was prepared according to the method of 
Experiment 4a of the Belgian Patent Application 

20 No. 9500836, unpublished at the priority date of the 
present invention. This was done as follows: 

To 2 1 of water at 20°C, 608 g of APM and 410 g 
of Ace-K (each 2.0 mol) were added successively, the 
slurry formed was then brought to 50°C, and 370 g of 20% 

25 strength HC1 in water were metered in, with stirring, over 
a period of 30 minutes. In the process, the initially 
fairly voluminous slurry became a less voluminous slurry. 
At the end of the HC1 metering, the slurry obtained was 
cooled to 10°C, over a period of approximately 30 minutes 

30 via indirect heat transfer using a cooling medium of 0°C, 
and was filtered off. The crystalline material obtained 
was washed with a minimal amount of ice water and dried in 
vacuo at 40°C. In total, 820 g (i.e. a yield of 90%) were 
thus obtained of a white product which, according to 
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H NttR consisted entirely of the i-i Qa11 . * 

acesulphamic aciH „-.k 3lt ° f APM and 

pnaznic acid, with a purity of >9g* Thtt 

content was 0 12% Prnm The raoi sture 

u.xzt. From a portion of 
fraction was ^ P° rcion of this product a 

~ Zuctr:; < vi : 0 r;r n9 operati °- — 

aMBle_j_m ai _ ftPW - Jro „. rt1 v1|l| ^ 

To a solution of 140 n nf 
0.5 g of gelatin (i e o 2S 1 dei °^ed water and 

sweetener) 60 g o f ™ A I I6latiVe t0 Water * nd 

; ou g of APM- A ce were added. After 

homogenization by rae ans of stirrina thp 

over in a microf luidize^ » the mxture w »« Pumped 

-s stable for mo ^ d ™ Pt ° duc « 1 

more than 7 days without any separation. 

Example TT am . 

To a solution of 140 a of ri«<~ • ^ 
n i r, y OE deionized vafar ^ „ , 

°-l g of gelatin and 0 9 n k ^ water and 

«• 9 o £ WM - Ace uete a ° J »»«»0.. (HEC) 

=r= "itnout any separation. 

Sample ITT f^g .p, 

1-0 g o* HEC ana 0.1 g 0£ .«,,! <3el ° ,Uze ' i «"« and 
«• 9 Of AP«- 4 ce »„e ^ « ^ <Rh °*°""> 

«i"in„ the „ ixtute £ P ^ d h0m09ra " atiM — 
Thurav * Pumped over in an Ultra- 

Thurax. a suspension was produced which was .tab \ 
more than 7 days withouf a « stable for 

«ys witnout any separation. 

1 4 a of 3 S ° 1Uti0n of 140 « of deionized water and 
1-4 g of hydroxypropyi cellulose (HPO i • « 
relative to water K ,e * °* 5 wt % 

water and sweetener, 140 g of AP«- A ce were 
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added. After homogenization the mixture was pumped over in 
a microfluidizer. The suspension formed was stable for 
more than 7 days without any separation. 

Example V (50% APM -Ace with q oi^n^ 

To a solution of 140 g of deionized water and 
2.8 g of gelatin (i.e. 1.0 vt% relative to water and 
sweetener) 140 g of APM-Ace were added. After homogeniza- 
tion by means of stirring the mixture was pumped over in a 
microfluidizer. A suspension was produced which was stable 
for more than 7 days without any separation. 

Example VI fin situ: APM-» r e 3 Q* vit-h KPMr] 

To a solution of 140 g of deionized water and 
1.0 g of hydroxypropyl methyl cellulose (HPMC) 39 g of APM 
were added. After homogenization by means of stirring the 
mixture was pumped over in a microfluidizer and 21 g of 
acesulphamic acid were then added gradually while pumping 
over continued. The suspension formed was stable for more 
than 7 days without any separation. 

Comparative Examnlo A (30^ a p M -Ace with r.wr) 

To a solution of 140 g of deionized water and 
0.4 g of sodium carboxymethyl cellulose (CMC), i.e. 
0.2 wt% relative to water plus sweetener, 60 g of APM-Ace 
were added which had been prepared in the above manner. 
After homogenization by means of stirring the mixture was 
pumped over in a microfluidizer. A three-phase system was 
formed which consisted of sediment, clear water phase and 
a thick foam layer, but not a stable suspension. 



Comparative Example n no<k apm-^ vith rW c r,i„o 
arabic ) 



[uro 



To a solution of 140 g of deionized water and 
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0-4 g of sodium carboxymethyl cellulose (CMC) and 0 a „ , 

gum arabic 60 a of apm a - °* 4 9 of 

o 1C ou g of APM- Ace were added. After 

nomogenization by means of stirri™ 

foam layer, but not a stable susp(msio „. 

To a solution of ido n ^ • . 
0.4 o 0 f 9 ° £ dei °n"ed water and 

h 9 ° £ Xanthan *™ 60 9 of APM-Ace were added Aft.r 
homogenization by means of stirrinn ,h • 
over in a microf l ui d i2 er . £™ wV ™ 
formed which consisted of sediment partial 

above this a water ohasp • ■u-Penaion and 

water phase, x... not a stable suspension> 

o 4 „ . u T ° 3 S ° lution of 140 9 of deionized water and 
0-4 g of hydroxypropyl methyl cellui oae (HPMC) 7 
aspartame (APM) were added batchwise whilf ■ 
took place at ° aCCnwise whl1 * Pumping over 

beforl ln of th pT " " 3 * icro£1 "^~r. Even 
thick b6en add6d ' an "—ageable, 

P L r b e UP t ° S ° lid PUlP f0rmed ' " 
appears to be impossible, with the aid of HPMr «. 

suspense wiich contaln ^Al^ 

. nd .«„ beln9 uLL^rr' a£ter 

temperature) for 18 days. „.„ aMI y ae<J fo " "™ 
of possible breakdo™ products of ^ ^ MI ln " M " 
AP and a- and n— , aspartame, viz. for DUP, 

was found :L d t c : eT:::: 1 :?^" 13111 - (a ' pm >- * 

50 wt% SUS n enQi T commercially available 

totll S " 8PenS1 ° n ° f APM w ^h CMC (with a p H of 5 0) in 
total only half the amount of breakdown „ * 

uc Dreakdown products of apm is 
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formed (namely approximately the same degree of breakdown 
producing AP, but much less DKP and no formation of A 2 PM 
at all). The suspensions according to the invention 
therefore have twice as long a shelf-life. 

The suspensions of examples I to VI inclusive 
were also stored for a fairly long period of time in 
closed bottles under stable temperature conditions (room 
temperature). After a period varying from some to many 
weeks the suspension showed some settling or thickening; 
the latter was seen clearest in the samples with the 
highest solids contents. However, by once shaking up the 
sample bottle containing the settled or settling or 
thickened suspension a liquid stable suspension (i.e. a 
suspension having a viscosity of at most 1500 mPas at a 
15 shear stress of 45 1/sec, in which the solid particles are 
and remain more or less homogeneously dispersed for at 
least 7 days) was obtained again in all cases, even after 
the sample had been at rest for more than 8 months. For 
instance, by once shaking up the meanwhile thickened 50% 
20 suspension of example IV, after a period of rest of 8 
months, a stable liquid suspension was obtained again, 
having a viscosity of 560 mPas at said shear stress. 

In addition, the sample of example IV, after a 
storage time of about 8 months (at room temperature), was 
25 subjected to HPLC analyses in order to determine any 

increase in possible aspartame breakdown products, viz. 
DKP, AP and a- and B-aspartyl-aspartylphenylalanine 
(A 2 PM); it was found that after 8 months merely 0.8 wt.% 
of AP had formed, while the total of products such as DKP 
and Phe formed was less than 0.4 wt.%. So the salt shows 
only a very slight degree of breakdown. Also, in spite of 
the fact that for instance no sodium benzoate had been 
added, there was not any microbiological contamination 
after 8 months. Not any aerobic colonizing unit per gram . 
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according to the invention thus show an extr„ m oi 
shelf life behaviour. extremely good 



CLAIM S 



Stable, liquid suspensions containing a dipeptide 
sweetener in water as veil as an agent which keeps 
the suspension liquid, characterized in that the 
dipeptide sweetener is a sweetening salt of an 
aspartic acid-based dipeptide sweetener and a 
derivative of a sweetening acid and in that the agent 
used to keep the suspension liquid is a component 
chosen from the group of water-soluble, modified or 
non-modified polysaccharides or proteins, lipids, 
sulphonates and phosph(on)ates with surfactant 
properties at a pH of 3.5 or lower. 
Suspensions according to Claim 1, characterized in 
that the sweetening salt is chosen from the salts of 
aspartame and acesulphamic acid, saccharinic acid or 
cyclohexylsulphonic acid and from the salts of 
alitame and acesulphamic acid, saccharinic acid or 
cyclohexylsulphonic acid. 

Suspensions according to Claim 2, characterized in 
that the sweetening salt is the salt of aspartame and 
acesulphamic acid. 

Suspensions according to Claim 3, with the salt of 
aspartame and acesulphamic acid having been obtained 
by allowing aspartame and a salt of acesulphamic acid 
to react in an aqueous medium in the presence of a 
strong acid and isolating the salt formed from the 
reaction mixture. 

Suspensions according to any one of Claims 1-4, 
characterized in that the agent used to keep the 
suspension liquid is a component chosen from 
hydroxyethyl cellulose, hydroxypropyl cellulose, 
gelatin or combinations thereof. 
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Suspensions according to any one of Claims 1-5, 

u^no? 26 " J" <™ rati - of the agent, 

used to keep the suspension liquid is 0.001 to 2 

wt.%, preferably 0.15 to 1 2 unw r«i * • 

. zo l ' z wt% ' relative to the 

total weight of the suspension. 

Suspensions according to any one of Claims !- 6 , 
characterized in that in addition an antifoaming 
agent or an emulsifi er is present. 
Suspensions according to any one of Claims 1-7 

characterized in that the nari-i^ 

wt cne particle size of the 

sweetening salt that is Dreseni- in *-k 

< 20 pa. Present in the suspensions is 

Suspensions according to any one of Claims 1-8 
charac teri2ed in that fche ^ ^ 

r 6 S ™»«™^ —unts to 10 to 70 vt.%, rao J u 
Par icu ar is in the range of 20 to 65 vt.% and most 
preferably in the range of 30 to 60 vt.%. 
Suspensions according to any one of Claims 1-9 
characterized in that nutrient sugars and/or other 

sZ e :::i i o n n g . SUbStanCeS — in the 

Process for the preparation of stable, liquid 
su S p ensions containing a dipeptide sveetener in vater 
as well as an agent vhich keeps the suspension 

liquid, characterized ir, *k»*. - 

1ZM ln tha t a sveetening salt 

prepared in situ or othervi** . 

rwiso ' of an aspartic arin 

based dipeptide sweetener and a derivative ^f a 

«th a component chosen fro* the aroup of „ater- 

m ° di£ied °< —difUd po ly saccharide. or 

surfactant properties at a pH of 3.5 or lower. 
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Process according to Claim 11, characterized in that 
the sweetening salt is chosen from the salts of 
aspartame and acesulphamic acid, saccharinic acid or 
cyclohexylsulphonic acid and from the salts of 
alitame and acesulphamic acid, saccharinic acid or 
cyclohexylsulphonic acid. 

Process according to Claim 12, characterized in that 
the sweetening salt is the salt of aspartame and 
acesulphamic acid. 

Process according to Claim 13, with the salt of 
aspartame and acesulphamic acid having been obtained 
by allowing aspartame and a salt of acesulphamic acid 
to react in an agueous medium in the presence of a 
strong acid and isolating the salt formed from the 
reaction mixture. 

Process according to any one of Claims 13-14, 
characterized in that the sweetening salt is used 
with a particle size < 100 j/m. 
Process according to any one of Claims 11-15, 
characterized in that the component applied together 
with the sweetening salt used is chosen from 
hydroxyethyl cellulose, hydroxypropyl cellulose, 
gelatin or combinations thereof. 
Process according to any one of Claims 11-16, 
characterized in that the concentration of the 
component applied together with the sweetening salt 
used is in the range of 0,001 to 2 wt.%, preferably 
0.15 to 1.2 wt%, relative to the total weight of the 
suspension. 

Process according to any one of Claims 11-17, 
characterized in that an antifoaming agent is present 
in addition. 
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Process according to any one of Claims 11-18, 
characterized in that the preparation of the 
sweetening salt takes place in situ during the 
preparation of the suspension. 

Process according to Claim 19, characterized in that 
a sweetening acid or a derivative thereof is applied 
m an equimolar quantity relative to the dipeptL 
sweetener. in cognation with an eguimolar q Lt it y 
of a strong acid. y 

Process according to any one of Claims 11-20, 
characterized in that the quantity of sweetening salt 
« the suspension amounts to 10 to 70 „t.%, more in 
P rt.cular is in the range of 20 to 65 vt.%. most 
preferably i n the range of 30 to 60 wt % 
Process according to any one of Claims 11-21, 
characterized in that nutrient sugars and/or other 
sweetening substances are additionally present 
Suspensions and processes for the preparation thereof 
as substantially descrihoH *.u 

, ho _ , 7 aescrib *d m the specification and 

the examples. 
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